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Introduction
During last RAN1 #90bis meeting, several essential agreements related to NR physical random access channel (PRACH) design have been achieved as shown below [1].
Agreements:
· NR-RACH configurations can be specified using a table similar to LTE, this table is index by the PRACH Config Index
· Frequency multiplexed PRACH transmission occasions use the same PRACH Config Index 
· NR strives to minimize the number of bits needed for the RACH configuration 
· Use 8-bits as the starting point
· FFS: If SCS and formats are part of the table

Agreements:
· The slot duration for PRACH resource mapping for short preamble formats (i.e., L=139) is based on the RACH Msg1 numerology, i.e. SCS. 
· The slot duration for PRACH resource mapping for long preamble formats (i.e., L=839) is based on 15kHz SCS 
Agreements:
· NR at least supports RACH configuration that have the same starting symbol in all RACH slots
· Values of starting symbol: 0, 2
· FFS other values
Agreements:
· For TDD, RACH configurations maps RACH resources onto slots irrespective of the time locations of actually transmitted SS/PBCH block
· In the case that an actually transmitted SS/PBCH block overlap with a RACH resource within a RACH configuration period, define rules for which RACH resources that are still valid
· FFS: the rules (no RRC signalling involved in defining the rules)
· Also consider the DL/UL switching points
· Also consider potential impact due to semi-static DL/UL configuration and/or dynamic SFI
· Note: RAN1 strives to minimize the impact of the time location of the SS/PBCH block to the RACH configuration table design

In this contribution, we would like to share our thinking and discussions for designing PRACH configuration table.Agreements:
· RACH PRB allocation is the PRBs allocated to RACH within a RACH slot
· NR supports the following numbers of subcarriers as guard band:
· Note: Generation of any additional guard band is up to gNB implementation
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Items included in PRACH configuration table
Following the structure of LTE PRACH configuration table, several additional items other than the original items should be included in the new table for NR.
It has been agreed in last meeting that as least 10ms/20ms/40ms RACH configuration periods should be supported by NR, therefore it is reasonable to include this item into the PRACH configuration table for both long sequence preamble formats and short sequence preamble formats. Following that, the original table item in LTE of “system frame number” should be replaced by “frame number within configured period”. Furthermore, the original item of “slot number” should be “RACH slot number within configured period”. Based on our understanding, for both long sequence preamble formats and short sequence formats cases, there is no need to configure RACH resources to the symbol level.
For short sequence case, other than newly configured “RACH configuration period”, “Msg. 1 SCS” should be included in PRACH configuration table also. The new item is necessary for short sequence case only since we agreed that the slot duration for PRACH resource mapping for short preamble formats (i.e., L=139) is based on the RACH Msg. 1 numerology in last meeting.
A new item “FDMed RACH number” should be included in the PRACH configuration table, which indicates the system allowed maximum number of FDMed RACHs within the same time duration. Another new item of “CDMed RACH number” may or may not be included in this table, which can be used to indicate the system allowed maximum number of CDMed RACHs within the same time duration.
Proposal 1: For NR PRACH configuration for long sequence preamble formats, the items in table should include
	PRACH configuration index
	Preamble formats
	RACH configuration period
	Frame number within configured period
	RACH slot number within configured period
	(Maximum) FDMed RACH number
	(Maximum) CDMed RACH number



Proposal 2: For NR PRACH configuration for short sequence preamble formats, the items in table should include
	PRACH configuration index
	Preamble formats
	Msg. 1 SCS
	RACH configuration period
	Frame number within configured period
	RACH slot number within configured period
	(Maximum) FDMed RACH number
	(Maximum) CDMed RACH number



Discussion on other parameters/values
In case of RACH configuration period for long sequence preamble formats and short preamble formats, we prefer to include this item into PRACH configuration table instead of formula. The values for long sequence preamble formats should be different from the values for short sequence case. For long sequence preamble formats, 80 ms should be supported in addition to the agreed 10/20/40 ms values. For short sequence preamble formats, we support 1.25/2.5/5/10 ms values. Different values can be considered corresponding to different SCSs.
Proposal 3: NR supports 80 ms RACH configuration period in addition to 10/20/40 ms for long sequence case.
Proposal 4: NR supports 1.25/2.5/5/10 ms RACH configuration period for short sequence case.
[bookmark: _GoBack]When preamble format A/B is configured for short sequence case, NR should support a PRACH format taken from only type A preamble formats within a RACH slot. A PRACH format with only type A preamble formats can support bigger coverage compared with a PRACH format with both A and B formats, and shows no drawback.
Proposal 5: NR supports PRACH formats taken from A0/A1/A2/A3 within a RACH slot.
No other value that 0 and 2 should be configured through RACH configuration to a UE for indicating the starting symbol in RACH slots. UE might be capable of derive the new starting symbol index based on other knowledge from system during practical implementation.
Proposal 6: Values of starting symbol other than 0 and 2 are not configured through RACH configuration in NR.
Conclusion
In this contribution, we have the following proposals.
Proposal 1: For NR PRACH configuration for long sequence preamble formats, the items in table should include
	PRACH configuration index
	Preamble formats
	RACH configuration period
	Frame number within configured period
	RACH slot number within configured period
	(Maximum) FDMed RACH number
	(Maximum) CDMed RACH number



Proposal 2: For NR PRACH configuration for short sequence preamble formats, the items in table should include
	PRACH configuration index
	Preamble formats
	Msg. 1 SCS
	RACH configuration period
	Frame number within configured period
	RACH slot number within configured period
	(Maximum) FDMed RACH number
	(Maximum) CDMed RACH number



Proposal 3: NR supports 80 ms RACH configuration period in addition to 10/20/40 ms for long sequence case.
Proposal 4: NR supports 1.25/2.5/5/10 ms RACH configuration period for short sequence case.
Proposal 5: NR supports PRACH formats taken from A0/A1/A2/A3 within a RACH slot.
Proposal 6: Values of starting symbol other than 0 and 2 are not configured through RACH configuration in NR.
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